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DETAILED ACTION 
Introduction 

1 . Claims 1-22 of U.S. Application 09/900.779 filed on 7/6/2002 are presented for 
examination. 

Claim Rejections - 35 USC § 101 

2. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, nnanufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

3. Claims 1-9, 11-19, and 21-22 are rejected under 35 U.S.C. 101 because the 
claimed invention is directed to non-statutory subject matter. The claims are 
directed to an abstract mathematical algorithm which is not implemented in the 
technological arts, for example, in a computer or on a computer readable 
medium. The claimed invention is therefore not concrete or tangible. See MPEP 
§2106 (A), and In re Warmerdam, 33 F.3d 1354, 1360, 31 USPQ2d 1754, 1759 
(Fed. Cir. 1994). See also Schraden 22 F.3d at 295, 30 USPQ2d at 1459. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 
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5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more clainns particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claim 14 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. The claimed 
limitation "... wherein said step of calculating includes using the relationship EXP 
[1/k I^=1 In(t2 - ti)] ..." is not defined in the specification. 

7. Claim 14 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. The function in the claim, EXP [1/k In(t2 - 
ti)], simplifies to EXP [1/k * k * In(t2 - ti)], which simplifies to (t2 - ti). It is not clear 
if the function was unnecessarily complicated, or if there is a typographical error 
in the function. Moreover, the claimed limitation "... wherein said step of 
calculating includes using the relationship EXP [1/k In(t2-ti)] ..." is indefinite 
because it is not clear how the relationship is being used, or even what this 
function corresponds to (i.e., EXP [1/k I^=1 In(t2 - ti)] = X. What does X 
represent?), 

8. The specification regarding the claimed invention is deficient in the areas cited 
above. Accordingly, the examiner has made prior art rejections based on the 
limited scope of information contained in the specification for supporting the 
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claims. The rejections are complete and specifically applied against the claims 
based on this limited disclosure. 



Claim Rejections - 35 USC § 102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

10. The prior art used for these rejections is as follows: 

1 1. Analog Devices's Reliability Handbook , pp. 1-23 out of 86 pages. © 2000. 
(Henceforth referred to as "Reliability Handbook"). No day or month appear on 
the publication, therefore Examiner is assuming a date of Dec. 31, 2000. 

12. The claim rejections are hereby summarized for Applicant's convenience. The 
detailed rejections follow. 

13. Claims 1-4, 6, 10, and 21 are rejected under 35 U.S.C. 102(a) as being 
anticipated by Reliability Handbook. 

14. In regards to Claim 1 , Reliability Handbook teaches the following limitations: 

1 . A method of estinnating a life of a product, comprising: 

determining accelerated stress testing data for the product using the 
relationship tp = AF x exp(tA), the accelerated stress testing data representing the 
response of the product operating in a first environment; and 

Applicants' equation, tp = AF x exp(tA), can be rewritten as AF = tp / exp(tA). 
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Reliability Handbook (p.1 1 ) teaches a temperature acceleration factor where AF 
= t1 /t2. 

Reliability Handbook (p.1 1) also defines "t1" and "t2" as "Mean Time To Failure 
(MTTF) at Ttest and Tuse". Page 12 teaches that MTBF and MTTF are 
corresponding terms. 

Examiner finds the two formulas to be corresponding when tA and t2 are small 
numbers. 

calculating the mean-time-between-failures (MTBF) for the product 
operating In a second environnnent based on the accelerated stress testing 
data. 

Reliability Handbook (p. 14) teaches that: 

"Applying these acceleration factors to the data above, the equivalent device 
hours at 55'C can be calculated for 125'C and ISS'C. ... The failure rate can 
now be expressed in a number of ways: ... MTTF = 1 / Fr"* 

1 5. In regards to Claim 2, Reliability Handbook teaches the following limitations: 

2. The method of claim 1, wherein said first environment is more likely than 
the second environment to cause the product to fail. 

Reliability Handbook (p. 14) teaches that: 

"Applying these acceleration factors to the data above, the equivalent device 
hours at 55'C can be calculated for 125''C and 135'C. ... The failure rate can 
now be expressed in a number of ways: ... MTTF = 1 / Fr" 

Examiner finds it to be inherent that integrated circuits are more likely to fail at 
higher temperatures. 

16. In regards to Claim 3, Reliability Handbook teaches the following limitations: 

3. The method of claim 1 , wherein the accelerated stress testing data 
represents the length of time the product operates in the first environment 
before the product fails. 

Reliability Handbook (p. 14) teaches that: 

"Applying these acceleration factors to the data above, the equivalent device 
hours at 55'C can be calculated for 125''C and 135'C. ... The failure rate can 
now be expressed in a number of ways: ... MTTF = 1 / Fr" 
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Examiner interprets the MTTF as corresponding to tiie claimed "length of time ... 
before the product fails". 

17. In regards to Claim 4, Reliability Handbook teaches the following limitations: 

4. The method of claim 1, wherein the accelerated stress testing data is 
derived from a plurality of different stress tests. 

Reliability Handbook (Table III on p.13) teaches stress tests performed on 
devices, where the length of the tests vary in terms of hours. 

Moreover, Reliability Handbook (p. 14) teaches that multiplying the voltage and 
temperature acceleration factors produces a total acceleration factor. 

18. In regards to Claim 6, Reliability Handbook teaches the following limitations: 

6. The method of claim 1, further comprising calculating upper and lower 
confidence limits for the MTBF calculation. 

Reliability Handbook (p.14) teaches that "x = (1 - C.L.) where C.L. is the 
confidence level." 

Examiner interprets that the 60% C.I. and 90% C.I. taught in Reliability Handbook 
(p. 15) corresponds to the claimed "upper and lower confidence limits." 



19. In regards to Claim 10. Reliability Handbook teaches the following limitations: 

10. The method of claim 1 , wherein said step of calculating is performed 
using a computer program. 

Reliability Handbook (p. 17) teaches that: 

The equipment for doing these tests is all microprocessor controlled and 
the schematics for stimulating the product during burn-in and life test are 
stored as a program to facilitate ease of use and prevent the wrong 
programs being loaded. 

20. In regards to Claim 21 , Reliability Handbook teaches the following limitations: 

21 . A method of estimating a life of a product, comprising: 

determining accelerated stress testing data for the product using the 
relationship tp = AF x exp(tA), the accelerated stress testing data representing the 
response of the product operating in a first environment; and 
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Applicants* equation, tp = AF x exp(tA), can be rewritten as AF = tp / exp(tA). 

Reliability Handbook (p.1 1 ) teaches a temperature acceleration factor where AF 
= t1/t2. 

Reliability Handbook (p.1 1) also defines "tl" and "t2" as "Mean Time To Failure 
(MTTF) at Ttest and Tuse". Page 12 teaches that MTBF and MTTF are 
corresponding terms. 

Examiner finds the two formulas to be corresponding when tA and t2 are small 
numbers. 

calculating the mean-time-between-failures (MTBF) for the product 
operating in a second environment based on the accelerated stress testing 
data. 

Reliability Handbook (p. 14) teaches that: 

"Applying these acceleration factors to the data above, the equivalent device 
hours at 55'C can be calculated for 125'C and 135'C. ... The failure rate can 
now be expressed in a number of ways: ... MTTF = 1 / Fr" 

wherein said first environment is more likely than the second 
environment to cause the product to fail; and 

Reliability Handbook (p. 17) teaches that: 

Applying these acceleration factors to the data above, the equivalent 
device hours at 55'G can be calculated for 125'C and 135"C. 

Examiner interprets that the higher temperature environments are more likely to 

cause failure than the 55'C environment. 

wherein the accelerated stress testing data is derived from a plurality of 
different stress tests. 

Reliability Handbook (Table III on p. 13) teaches stress tests performed on 
devices, where the length of the tests vary in terms of hours. 

Moreover, Reliability Handbook (p. 14) teaches that multiplying the voltage and 
temperature acceleration factors produces a total acceleration factor. 
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Claim Rejections - 35 USC § 103 

21 .The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject nnatter sought to be patented and 
the prior art are such that the subject nnatter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

22. The prior art used for these rejections is as follows: 

23. Analog Devices's Reliability Handbook , pp. 1-23 out of 86 pages. © 2000. 
(Henceforth referred to as "Reliability Handbook"). No day or month appear on 
the publication, therefore Examiner is assuming a date of Dec. 31 , 2000. 

24. Military Standard MIL-STD-690C. March 26, 1993. (Henceforth referred to as 
"MIL-STD-690C"). 

25. Hobbs, Gregg. 'What HALT and HASS Can Do For Your Products". © 1997, 
Nelson Publishing. (Henceforth referred to as "Hobbs"). 

26. The claim rejections are hereby summarized for Applicant's convenience. The 
detailed rejections follow. 

27. Claims 7 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Reliability Handbook in view of MIL-STD-690C. 

28. In regards to Claim 7, Reliability Handbook does not expressly teach the 
following limitations: 

7. The method of claim 1, wherein said accelerated stress testing data is 
determined at least in part from bill of materials (BOM) information on 
the product. 
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However, MIL-STD-690C (pp. 6-8) teaches the use of sample forms to be 
filled out when performing failure rate tests. These forms include fields such as 
"Sample Serial Numbers (pp. 7-8)", "Type Designation in lot (p.6)". Examiner 
interprets these as being BOM information on the product which is used in 
determining the accelerated stress testing data. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Reliability Handbook with those of 
MIL-STD-690C, because both teach accelerated stress testing for determining 
failure rates. 

29. In regards to Claim 22, Reliability Handbook teaches the following limitations: 

22. A method of estimating a life of a product, comprising: 

determining accelerated stress testing data for the product using the 
relationship tp = AF x exp{tA), the accelerated stress testing data representing the 
response of the product operating in a first environment; and 

Applicants' equation, tp = AF x exp(tA), can be rewritten as AF = tp / exp(tA). 

Reliability Handbook (p.1 1 ) teaches a temperature acceleration factor where AF 
= t1/t2. 

Reliability Handbook (p.1 1) also defines "t1" and "t2" as "Mean Time To Failure 
(MTTF) at Ttest and Tuse". Page 12 teaches that MTBF and MTTF are 
corresponding terms. 

Examiner finds the two formulas to be corresponding when tA and t2 are small 
numbers. 

calculating the mean-time-between-failures (MTBF) for the product 
operating in a second environment based on the accelerated stress testing 
data. 

Reliability Handbook (p. 14) teaches that: 
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"Applying these acceleration factors to the data above, the equivalent device 
hours at SS'C can be calculated for 125''C and 135'C. ... The failure rate can 
now be expressed in a number of ways: ... MTTF = 1 / Fr'' 

wherein said first environment is more likely than the second 
environment to cause the product to fail; and 

Reliability Handbook (p. 1 7) teaches that: 

Applying these acceleration factors to the data above, the equivalent 
device hours at 55'C can be calculated for 125''C and 135'C. 

Examiner interprets that the higher temperature environments are more likely to 

cause failure than the 55'C environment. 

wherein said accelerated stress testing data is determined at least in 
part from bill of materials (BOM) information on the product. 

However, MIL-STD-690C (pp.6-8) teaches the use of sample forms to be 
filled out when performing failure rate tests. These forms include fields such as 
"Sample Serial Numbers (pp. 7-8)", "Type Designation in lot (p.6)". Examiner 
interprets these as being BOM information on the product which is used in 
determining the accelerated stress testing data. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Reliability Handbook with those of 
MIL-STD-690C, because both teach accelerated stress testing for determining 
failure rates. 

30. Claim 5, and 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Reliability Handbook in view of Hobbs. 

31 .In regards to Claim 5, 

5. The method of claim 4, wherein the plurality of different stress tests 
includes a temperature test and a vibrational test. 
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Reliability Handbook teaches the use of temperature and voltage stress 
tests (see pp.1 1-12). However, Reliability Handbook does not expressly teach 
the use of vibrational tests. 

Hobbs, on the other hand, Hobbs teaches (see p.2, para.1) that 

"The fatigue damage precipitated by temperature, rate of change of temperature, 
vibration, or some combination of them can be modeled in many ways, the least 
complex of which is Miner's criterion." 

It would have been obvious to one of ordinary skill in the art at the time the 

invention was made to modify the teachings of Reliability Handbook with those of 

Hobbs, because both temperature and vibration are factors that contribute to 

fatigue damage. 

32. In regards to Claim 8, Reliability Handbook does not expressly teach the 
following limitations: 

8. The method of claim 1 , wherein said step of calculating is performed 
during the design of the product. 

Hobbs, on the other hand, expressly teaches (p.1 , para.3): 

The stresses are not meant to simulate the field environments but to find 
the weak links in the design and manufacturing processes using only a 
few units and in a very short period of time. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Reliability Handbook with those of 
Hobbs, because both references pertain to the use of highly accelerated life tests 
(HALT). 

33. In regards to Claim 9, Reliability Handbook does not expressly teach the 
following limitations: 
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9. The method of claim 1 , wherein said step of calculating is perfomned 
prior to manufacturing the product for commercial use. 

Hobbs, on the other hand, expressly teaches (p.1 , para. 3): 

The stresses are not meant to simulate the field environments but to find 
the weak links in the design and manufacturing processes using only a 
few units and in a very short period of time. 

Moreover, it is inherently more cost effective to perform such tests prior to mass 

manufacturing the product for commercial use. 

It would have been obvious to one of ordinary skill in the art at the time the 

invention was made to modify the teachings of Reliability Handbook with those of 

Hobbs, because both references pertain to the use of highly accelerated life tests 

(HALT). 

34. Claims 11-13 and 15-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Reliability Handbook in view of Hobbs in further view of 
Official Notice. 

35. In regards to Claim 1 1 , Reliability Handbook does not expressly teach the 
following limitations: 

1 1 . The method of claim 1 , wherein the accelerated stress testing data 
includes accelerated stress testing data for a previous design of the 
product. 

Hobbs, on the other hand, expressly teaches (p.1 , para.3): 

The stresses are not meant to simulate the field environments but to find 
the weak links in the design and manufacturing processes using only a 
few units and in a very short period of time. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Reliability Handbook with those of 
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Hobbs, because both references pertain to the use of highly accelerated life tests 
(HALT). 

Neither Reliability Handbook nor Hobbes expressly teach accelerated 
stress testing of a previous design, however. Official Notice is given that it would 
have been obvious to do so because this is the only way to determine if changes 
in design resulted in improved or degraded test results. 

36. In regards to Claim 12, 

12. The method of claim 1 1, wherein the accelerated stress testing data for 
the previous design of the product is derived from stress testing in an 
environment less likely to cause failure than said first environment. 

Reliability Handbook (p. 17) teaches that: 

Applying these acceleration factors to the data above, the equivalent 
device hours at 55'C can be calculated for 125'C and 135'C. 

Examiner interprets that the higher temperature environments are more likely to 

cause failure than the 55'C environment. 

37. In regards to Claim 13, Reliability Handbook does not expressly teach the 
following limitations: 

13. The method of claim 1 1 , further comprising calculating a change in 
MTBF from the previous design of the product. 

Neither Reliability Handbook nor Hobbes expressly teach accelerated 
stress testing of a previous design, however, Official Notice is given that it would 
have been obvious to do so because this is the only way to determine if changes 
in design resulted in improved or degraded test results. 
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Moreover, Official Notice is given that since Reliability Handbook teaches 
the calculation of MTBF as being the final result from the test procedure (see 
p. 14), it would have been obvious to use a change in MTBF as the yardstick for 
measuring the improvement or degradation of the test results. 

38. In regards to Claim 15, Reliability Handbook does not expressly teach the 
following limitations: 

15. The method of claim 1 1 , further comprising calculating a factor increase 
or decrease in the life of the product as compared to the life of the 
previous design of the product. 

Neither Reliability Handbook nor Hobbes expressly teach accelerated 
stress testing of a previous design, however, Official Notice is given that it would 
have been obvious to do so because this is the only way to determine if changes 
in design resulted in improved or degraded test results. 

Moreover, Official Notice is given that since Reliability Handbook teaches 
the calculation of MTBF as being the final result from the test procedure (see 
p. 14), it would have been obvious to use a change in MTBF as the yardstick for 
measuring the improvement or degradation of the test results. 

39. In regards to Claim 16, Reliability Handbook expressly teaches the following 
limitations: 

1 6. The method of claim 1 1 . wherein the accelerated stress testing data is 
derived from a plurality of different stress tests. 

Reliability Handbook (Table III on p. 13) teaches stress tests performed on 
devices, where the length of the tests vary in terms of hours. 

Moreover, Reliability Handbook (p. 14) teaches that multiplying the voltage and 
temperature acceleration factors produces a total acceleration factor. 
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40. In regards to Claim 17, 

17. The method of claim 16. wherein the different stress tests include a 
temperature test and a vibrational test. 

Reliability Handbook teaches the use of temperature and voltage stress 
tests (see pp:1 1-12). However, Reliability Handbook does not expressly teach 
the use of vibrational tests. 

Hobbs, on the other hand. Hobbs teaches (see p.2, para.1 ) that 

"The fatigue damage precipitated by temperature, rate of change of temperature, 
vibration, or some combination of them can be modeled in many ways, the least 
complex of which is Miner's criterion." 

It would have been obvious to one of ordinary skill in the art at the time the 

invention was made to modify the teachings of Reliability Handbook with those of 

Hobbs, because both temperature and vibration are factors that contribute to 

fatigue damage. 

41 . In regards to Claim 18, Reliability Handbook does not expressly teach the 
following limitations: " 

18. The method of claim 1 1 , wherein said step of calculating is performed 
during the design of the product. 

Hobbs, on the other hand, expressly teaches (p.1, para. 3): 

The stresses are not meant to simulate the field environments but to find 
the weak links in the design and manufacturing processes using only a 
few units and in a very short period of time. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was nriade to modify the teachings of Reliability Handbook with those of 
Hobbs, because both references pertain to the use of highly accelerated life tests 
(HALT). 
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42. In regards to Claim 19, Reliability Handbook does not expressly teach the 
following limitations: 

19. The method of claim 11, wherein said step of calculating is performed 
prior to manufacturing the product for commercial use. 

Hobbs, on the other hand, expressly teaches (p.1 , para. 3): 

The stresses are not meant to simulate the field environments but to find 
the weak links in the design and manufacturing processes using only a 
few units and in a very short period of time. 

Moreover, it is inherently more cost effective to perform such tests prior to mass 

manufacturing the product for commercial use. 

It would have been obvious to one of ordinary skill in the art at the time the 

invention was made to modify the teachings of Reliability Handbook with those of 

Hobbs, because both references pertain to the use of highly accelerated life tests 

(HALT). 

43. In regards to Claim 20, Reliability Handbook expressly teaches the following 
limitations: 

20. The method of claim 1 1 , wherein said step of calculating is performed 
using a computer program. 

Reliability Handbook (p. 17) teaches that: 

The equipment for doing these tests is all microprocessor controlled and 
the schematics for stimulating the product during burn-in and life test are 
stored as a program to facilitate ease of use and prevent the wrong 
programs being loaded. 



Conclusion 



Application/Control Number: 09/900,779 Page 17 

Art Unit: 2123 

44. Regarding Tan et al.. U.S. Patent 6,816,813, Examiner finds that col.5, line 42 to 
col. 7, line 7 constitutes prior art as per In re Epstein, 32 F.3d 1559, 31 USPQ2d 
1817 (Fed. Cir. 1994), due to the citation of the earlier prior art in col.6, line 66 to 
col. 7, line 7 of the reference. 

45. Regarding Gullo et al., U.S. Patent 6,684,349, Examiner finds that col. 10, lines 
44-65 constitute prior art for the same reason. 

Correspondence Information 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Ayal I. Sharon whose telephone number is 
(571) 272-3714. The examiner can normally be reached on Monday through 
Thursday, and the first Friday of a biweek, 8:30 am - 5:30 pm. 
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